We describe a production of soft X-rays of energy 2-lOkeV by sparking in gases at low pressure with sparking voltages as low as 0.8kV. The sparking device operates with the peak spark currents 0.2-0.5kA, the total spark charge 4x 1 014 electrons/spark, and the spark stored energy 0.024-0.17J/pulse. In addition, we measured a profile of V(t), I(t) and dydt during the spark and their relationship to the X-ray production.
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The X-rays were detected using several gaseous detectors, a Geiger counter, and YAP and CsI crystals. We also monitored the associated production of positive ions using a small ion drift chamber, which extracted the ions directly from the sparking gap. The experimental aim was to measure the following parameters of the X-ray production: (a) multiplicity distribution per single spark, (b) angular distribution relative to spark axis, (c) production rate as a function of sparking voltage and 2 of the gas, (d) production relative to the dUdt curve, (e) energy distribution using the range method, wire chamber charge, and the YAP and CsI crystals.
So far, we have determined the X-rays are produced with a distribution resembling a power law distribution between 2 and lOkeV, with average energy of 4keV based on the range measurement, and with no large energy total deposit in a 4-pi CsI crystal detector surrounding the spark gap. Furthermore, the X-rays are produced in clusters, their production threshold increases with Z of the gas, and their production threshold coincides with the production of the positive ions. We calculate a probability to produce an X-ray event per one electron in a given spark to be less than 5~1 0 "~. Several other experiments are in progress.
The sparks in our tests are relatively large by a typical standard, however, compared to the spark energies used in typical plasma pinch experiments, they are considerably smaller, by at least a factor of -4~1 0~. If our results are due to the pinch effect, we are then observing the pinch effect phenomenon at the smallest spark energy reported so far in the literature, i.e., we are investigating its threshold behavior. However, at present, we do not have yet a sufficient experimental information to allow a firm explanation of the X-ray production in our tests based on the pinch effect.
Some results of this work were reported recently in Nuclear Instruments and Methods, A418 (1998) Corona discharges caused by ultra-fast pulses are of concern in systems that create and radiate these pulses. Corona discharge in these systems can have adverse effects such as pulse reflection, phase dispersion, and significant power losses.
' We have experimentally observed corona development and discharge in this type of environment under several conditions. ' E-field, gas pressure and pulse repetition rates have all been varied and the resultant corona observed. Several gas dielectrics, including air, sF6, and admixtures of SFg and N2 have been used. Applied pulse characteristics vary from 10 to 300 kV, 0.3 to 1.5 nsec risetimes, 1 to 100 nsec FWHM, and rep-rates from single shot to 5 kHz. Both coaxial and point-plane geometries are used in the test gap. Observations of the corona inception are made with a streak camera and an image intensifying CCD framing camera. The streak camera provides information on corona development of a single pulse, while the CCD framing camera provides an integrated image of the ionized region during a series of pulses. 
